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ON A METHOD OF SEPARATING INSECTS AND OTHER ARTHROPODS
FROM SOIL.

By HUBERT M. MORRIS, M.SC, F.E.S.

Entomological Department, Institute of Plant Pathology,
Rothamsted Experimental Station, Harpenden.

In an investigation of the insect fauna of the soil, the obtaining of the insects
from this medium has hitherto been a very laborious and tedious process. It has

Fig. 1. Apparatus for obtaining insects, etc., from soil; x j .

necessitated the crumbling of the soil by hand, and the examination of it in small
quantities at a time over sheets of paper. This method is naturally a lengthy one,
and in order to facilitate it the apparatus which is now described was designed.
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By means of this device the soil is washed through a series of sieves with meshes
of decreasing size. The mesh of the final sieve is small enough to retain either*all
the insects or all but the most minute, while at the same time allowing the finest
soil particles to be washed away.
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Fig. 2. Median vertical section of apparatus : a, ledge ; b, shelf ;
c, first funnel; d, first sieve, with holes 3-5 mm. in diameter;
e, second funnel ; / , second sieve, with holes 1 • 5 mm. in diameter ;
g, third funnel ; h, third sieve, with 50 meshes to the inch ;
i, outlet for water ; k, pipe connected to water supply ; /, rose.
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The apparatus consists of an outer case of galvanised iron, supporting three sieves.
The outer case is 41 in. high, and 18 in. square inside. One side and both ends of
the case are open, except for 9 in. at. the upper end of the open side (fig. 1). At
distances of 10in., 19in. and 28in. respectively from the top, pieces J in . wide are
fastened inside round the three sides of the case, forming ledges (fig. 2, a) on which
slide the shelf-pieces described later. The case is strengthened round the top and
bottom and along the two free sides by having the edge turned over stout wire.

There are three shelf-pieces (fig. 2, b), made to slide on the ledges described above,
each 18 X 18 in., the upper one having one inch turned up on its outer side to
prevent water splashing out there. Each shelf has a circular hole in it, 15 in. in
diameter.

Passing through the hole in each shelf, and supported on the shelf by a rim 1J in.
wide is a funnel, 14Jin. in diameter. Two of these funnels are alike (fig. 2, c, e),
and the third is larger (fig. 2, g). The two smaller funnels have sides which are
straight for 4£ in., and then converge for another 4 | in., the diameter of the opening
at the bottom being 10 in. The third funnel is of the same diameter as the other
two, but the straight sides are 8J in. long, and the lower part converges to a hole
2 in. in diameter, to which is fastened a pipe that narrows down to a diameter of
l j in . , and acts as outlet for the water (fig. 2, i), being long enough to carry the
water clear of the case.

The object of these funnels is to avoid loss of water as the water passes from
one sieve to the next below, and they are necessary owing to the sieves being perforated
at the side as well as at the bottom.

Two of the sieves are equal in size and the other larger, corresponding to the
three funnels into which they fit. Two of the sieves are 13 in. in diameter and 4 in.
deep (fig. 2, d,f), while the third is of the same diameter but 8 in. deep (fig. 2, h).
Each sieve has a rim which projects 2 in. on the outside, to support the sieve in
the funnel, and the rim also projects \ in. on the inside to prevent insects from
crawling out and so being lost. To the rim is fastened in each case a pair of handles
of convenient size, to facilitate moving the sieves when they are full of soil.

Each of the sieves is strengthened by cross-pieces of stout wire on the outside
of the bottom, and in addition, in the case of the deepest sieve, by a piece of wire
round the outside at 4 in. from the bottom. The two smaller sieves are made of
perforated zinc with round holes 3-5 mm. and 1-5 mm. in diameter respectively,
and the large sieve is made of brass wire gauze with 50 meshes to the linear inch.
Both the sides and bottoms of the sieves are made of these materials in order to
avoid danger of the sieves overflowing owing to the choking of the holes by soil
particles. All other parts are made of galvanised iron.

A lead pipe, \ in. in diameter, to one end of which is attached a large rose, is
clamped to the upper edge of the case, the other end of the pipe (fig. 2, k) being con-
nected with the water supply. The rose (fig. 2, I) is 3 in. in diameter and has 34 holes,
each about ^ m - in diameter. The face of the rose is convex, so that the jets from
the holes diverge, forming a cone. The rose is so arranged that when the water is
turned on the spray from it spreads sufficiently to cover the bottom of the first sieve,
the water striking the soil with sufficient force to assist considerably in breaking
it down.

In use, the sieve with the largest mesh is placed in the upper position, that with
the smallest mesh in the lowest, and the one of intermediate mesh in the middle.
The soil to be examined is placed in the upper sieve, the water turned on, and the soil
is then washed into three lots on the sieves, the finest particles being carried away
with the waste water.

The water is allowed to run until it passes through clear, all the sieves being stirred
occasionally, and the upper sieves are removed when the stones in them are washed
clean, so that the finer particles in the lowest sieve may be more thoroughly washed.
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In dealing with a turf, it is broken up into small pieces before the water is turned
on. Material of this kind requires longer to wash than arable soil, and the plants
require examination after the soil has been removed.

The first sieve, with a mesh 3-5 mm. in diameter, retains the stones from the
soil and only very large insects ; the second sieve, with a mesh of 1 -5 mm., retains
the smaller stones and large insects, and the third, with 50 meshes to the inch, retains
the coarse sand and the remaining insects. The residue on each sieve has to be
examined for insects, that on the first and second being quickly done, as only the
largest insects would be retained by them. The residue on the third sieve has to
be very carefully examined, as most of the insects are found in it. This can be done
by drying "the sand and then examining it, or it may be done by taking the sand
in small portions in a basin of water. As the clay has all been washed away, the
water is quite clear in a few seconds, and many of the insects, such as Collembola
and most adult forms, float on the surface, while those that sink can be readily
seen, as they tend to lie on the surface of the sand at the bottom of the basin.

The sieves were made of the sizes given above in order to wash about 121b. of
soil at a time, but up to 14 or 15 lb. of soil could be dealt with by these sieves. It
is found with Rothamsted soil that the water has to run for about 40 minutes to
remove all the clay from this quantity of soil, the washing being much accelerated
by occasional stirring.

It was considered advisable to have three sieves in the present instance owing to
the large number of stones in the soil of this district, but in a less stony district the
upper sieve might possibly be dispensed with, or one with perforations of intermediate
diameter might be substituted for the upper two. Gauze with 50 meshes to the inch
was considered most suitable for the lowest sieve, as a finer mesh increases the quantity
of soil that is retained, while a larger mesh would allow many of the smaller insects
to be washed away.

Possibly the two lower sieves need not have been quite so deep, but it was con-
sidered advisable not to run any risk of the water overflowing, as if it did so some
of the insects might be carried away by it. If the insects are subjected to the washing
for too long a time it is possible that they would be injured, but after the time
mentioned above, 40 minutes, they seem to be little affected.

Various other methods of treating the soil have been tried, in the hope of finding
a method by which it would be possible to remove the insects completely from the
soil, but it has not been found possible to do so owing to the variation in size and
specific gravity of the insects. By the method described above the volume of soil
requiring careful examination is reduced to a minimum, and as this portion consists
of clean sand it is much easier to examine than an equal quantity of clayey soil.

The use of liquids of different specific gravities was also considered, but it was
not thought to be a suitable method, owing to the quantity of the liquid which would
be required; its possible injurious effect on larvae, some of which it is desirable to
obtain alive ; and the variation in the specific gravity of the insects.


